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ABSTRACT
The foot is increasingly the focus of at-
tention for rheumatologists when assess-
ing patients presenting to a clinic and 
may represent underlying intra-articu-
lar inflammatory pathology or involve-
ment of the surrounding soft tissues.
This study describes the correlation 
between clinical and ultrasound (US) 
findings in patients presenting with a 
variety of rheumatic disorders linked 
with foot pain.
Poor correlation was found between 
conventional clinical examination and 
US in cases with joint inflammation, 
tendonitis and, more particularly, those 
cases with enthesopathy.
Introduction
The foot is increasingly the focus of 
attention for rheumatologists when as-
sessing patients presenting to a clinic 
and may represent underlying intra-
articular inflammatory pathology or 
involvement of the surrounding soft 
tissues (1-12). It is now recognised that 
a rheumatologist may under-estimate 
the extent of the findings solely by 
performing a clinical assessment (13, 
14). This is particularly likely to be the 
case in the distal lower limb owing to 
the complexity of the anatomy within 
the foot. Ultrasound (US) examination 
is now well incorporated into standard 
clinical assessment by rheumatologists 
and therefore likely to lend greater ac-
curacy to blind clinical examination (1, 
2, 15, 16).
The present study was aimed at inves-
tigating the value of US in the assess-
ment of rheumatic patients presenting 
to clinic with foot pain. 
Methods
The study was conducted according to 
the Declaration of Helsinki and local 
regulations, and informed consent was 
obtained from all patients.
Patients
Sixty-four patients with foot pain, at-
tending the out-patient and the in-pa-
tient clinics of the Rheumatology De-
partments involved in this multicentre 
study were consecutively recruited in 
the study. Basic patient demographic 
and clinical data of the study popula-
tion are reported in Table I.
Study design
All patients underwent a complete clin-
ical assessment by an expert rheuma-
tologist who recorded the presence/ab-
sence of pain/tenderness (by palpation 
and/or active or passive mobilisation 
of the foot) and foot swelling at joint 
level. Due to the difficulties in distin-
guishing between individual joints of 
the mid-foot, the region was analysed 
as if it were a single joint. Prior to the 
beginning of the study, sonographers 
reached a consensus on both the scan-
ning technique to adopt and the patho-
logical findings to detect. One sonogra-
pher for each centre performed the US 
examinations, blinded to patients clini-
cal and laboratory data. 
US scanning technique
US examinations were carried out us-
ing a Logiq 9 (General Electrics Medi-
cal Systems, Milwaukee, WI) with a 
linear probe operating at 10 MHz for 
joints assessment and 14 MHz for ten-
dons and enthesis evaluation, and a 
My Lab70 XVG (Esaote SpA, Genoa, 
Italy) equipped with a multi-frequency 
linear probe (4-13 MHz).
All US examinations of the foot were 
performed using a multi-planar tech-
nique and the foot in a neutral position 
following the indications provided by 
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the EULAR guidelines for muscu-
loskeletal ultrasound in rheumatology 
(17). Sonographic measurements of 
entheseal thickness were performed 
where it appeared maximal as in previ-
ous studies by the group (9-12). 
US image interpretation
Sonographic findings indicative of 
foot pathology were documented and 
reported. For the detection of joint ef-
fusion, synovial hypertrophy, tenosyn-
ovitis, enthesopathy and bone erosion 
the US definitions described by the 
OMERACT special interest group (18) 
were adopted. Enthesitis was defined as 
hypoechogenicity and/or thickening of 
the entheses, as well as the presence of 
power Doppler signal at the entheseal 
level as in our previous studies (10); 
plantar fascia proximal insertion has 
been considered as an enthesis. Be-
cause of the study design (not assessing 
the presence of hallux valgus, frequent-
ly associated to erosions of the medial 
part of the first metatarsal head), we de-
cided to consider as a real erosion of the 
first metatarsophalangeal (MTP) joint 
only those situated on the dorsal aspect. 
Cartilage evaluation was performed 
to assess the presence of hyperechoic 
enhancement of the chondro-synovial 
margin indicative of monosodium urate 
(MSU) deposits (19). The presence of 
osteophytes was defined by the detec-
tion of characteristic irregularities of 
the bone profile as described in previ-
ous studies concentrating on osteoar-
thritis (20).
Results
A total of 64 patients with unilateral 
foot pain were examined clinically and 
sonographically (6 patients had bilat-
eral foot pain and in this instance only 
the more painful foot was investigated 
according to a patient visual analogue 
scale for pain). 
Table II shows the relationship between 
clinical and US findings indicative of 
foot joint pathology.
The most common clinical finding was 
that of joint effusion in 33% of cases. 
Subsequent US assessment however 
showed that 60% of cases demonstrat-
ed an effusion. US examination of the 
volar aspect of the MTP joints did not 
lend additional clinical information 
to the diagnosis. The most common 
joints to show inflammatory activity 
were 1st–3rd MTP joints (91% cases). 
Synovial hypertrophy and intra-articu-
lar power Doppler signal were seen in 
36% and 29% of the examined joints. 
Bone erosions were identified in 16 
cases predominantly within the fore-
foot joints.
Clinical suspicion of enthesopathy was 
recorded in 19% of cases whilst there 
was sonographic evidence of enthesop-
athy in 39%. All cases reported related 
to the plantar fascial insertion (Fig. 1).
Tendon pathology was seen in 21% of 
cases but suspected clinically in only 
15%. US evidence of marginal osteo-
phyte was seen in 75% of feet in pa-
tients with osteoarthritis.
In patients with gout chondro-synovi-
al enhancement was seen in 65% and 
bony erosion identified in 39%. 
Discussion
The painful foot is a common complaint 
made by patients with a spectrum of 
rheumatic disorders and often presents 
the rheumatologist with a diagnostic 
dilemma due to the complexity of foot 
anatomy together with pain often pre-
senting in a diffuse manner. Plain x-
rays and blood investigations often add 
little to the diagnostic conundrum.
To date, the role of US in the assess-
ment of patients with foot pain has yet 
Table I. Patient demographic and clinical data.
Number of patients 64
Gender (female/male) 40/24
Age in years (range) 54.6 (23–81)
Underlying diagnosis 27 OA; 9 RA; 8 PsA; 7 gout; 5 undifferentiated arthritis;  
 2 SpA; 6 undefined diagnosis.
 
OA: osteoarthritis; RA: rheumatoid arthritis; PsA: psoriatic arthritis; SpA: seronegative spondylo-
arthropathies.
Table II. Correlation between clinical examination and ultrasound findings.
Disease finding Clinical examination Ultrasound examination
Joint effusion 33% 60%
Enthesopathy 19% 39%
Tenosynovitis 15% 21%
Fig. 1. Seronegative spondyloarthropathy. Plantar fasciitis. Longitudinal view showing power Dop-
pler signal within the plantar fascia at its insertion into the calcaneus. c: calcaneus; pf: plantar fascia. 
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to be fully defined and validated inter-
nationally. Several investigators, in-
cluding our own group, have described 
the expected US findings in different 
rheumatic conditions involving the 
foot (4-12).
This observational multicentre study 
has clearly demonstrated that in a ran-
dom cohort of patients presenting to 
clinic with ‘foot pain’ US was a more 
sensitive indicator of inflammation 
within the joints of the foot than clini-
cal assessment. This has been docu-
mented elsewhere at other anatomical 
sites by our group (10, 11). The com-
monest sites for inflammatory activity 
and the detection of erosion was the 
forefoot, particularly the first 3 MTP 
joints. As has previously been report-
ed, there was poor correlation between 
the clinical impression of enthesopathy 
and tendinopathy when compared to 
US confirmation.  
The important take-home messages 
from US assessment of foot pain are:
• Perform an exhaustive search of 
both intra-articular and extra-ar-
ticular structures when scanning the 
foot;
• Particular attention should be paid 
to the enthesis and to tendon struc-
tures as clinical examination ap-
pears to be a poor indicator of likely 
pathology at this level.
It is inevitable that further observation-
al and interventional studies will be re-
quired to enable US examination to be-
come a conventional approach adopted 
by all rheumatologists when assessing 
patients with foot pain.
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